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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[Industrial Application] 

This invention relates to the system which carries out communications control of the migration working 
robot in a plant especially using optical communication about the mobile communication control system 
which carries out communications control of the mobile by the command from a fixed station. 
[Description of the Prior Art] 

There was a system which performs the communication link of data or an image as this kind of a mobile 
communication control system, for example between the maintenance check robots and central control 
rooms in an atomic power plant, and there were a wired system using the cable as a conventional 
communication mode used by this system, radio system by the electric wave, etc. However, a wired 
system produces constraint in the performance-traverse ability and the action range of a robot with the 
cable to be used, and in order that radio system may solve such a trouble in order to have a bad influence 
on the instrumentation system of a plant by the electric wave to be used, the optical communication type 
which used near-infrared light for the communication mode of this mobile telecommunications control 
system is taken recently. 

This system forms the light receiving/emitting device which emits for it light and receives near-infrared 
light in head lining and the wall of a workplace with which a maintenance check robot and this robot are 
used, and performs optical communication between the light receiving/emitting devices of these both 
sides. Moreover, in order not to give constraint to the action range of a robot, ******** of the light 
receiving/emitting device of the fixed side prepared in head lining or a wall is made large, ******** 0 f 
the light receiving/emitting device by the side of migration of a robot is narrowed, or the direction 
adjustment function adjusted so that two or more light receiving/emitting devices of a fixed side may be 
formed and the optical axis of both light receiving/emitting devices may suit the light receiving/emitting 
device by the side of migration of a robot is given. 
[Problem(s) to be Solved by the Invention] 

However, when ******** 0 f the light receiving/emitting device of a fixed side was made large and 
******** of the light receiving/emitting device by the side of migration was narrowed, the rate of the 
ON light of the noise light by the lighting of head lining occupied within the light-receiving visual field 
of a mobile had the technical problem that the S/N ratio of increase and signal transmission worsened. 
Moreover, it was obliged to halt a mobile, in case a mobile will pass through between adjacent fixed 
stations, if a direction adjustment function is given to the light receiving/emitting device of a mobile, to 
have to carry out drive adjustment so that the optical axis of the light receiving/emitting device may suit 
the optical axis of the light receiving/emitting device of the fixed station which takes charge of the next 
communications area, therefore to interrupt a communication link in the meantime, and the technical 
problem that delay-ization of an activity was caused was. Although it is possible that two or more light 
receiving/emitting devices which have a direction adjustment function in a mobile are formed, and at 
least one set of a light receiving/emitting device always communicates with the fixed station of a next 
door office since this is coped with, the outer-diameter dimension of a mobile is unsuitable for the tooth 
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space of the workplace which became large and was restricted. 

This invention solves these technical problems and optical communication with high reliability can be 
performed. Moreover Without a mobile stopping, in case a mobile passes through between adjacent 
fixed stations And it is what offers the mobile optical-communication control system which can do the 
prompt activity which does not interrupt a communication link, either (the 1st claim). Moreover, optical 
communication with high reliability can be performed and the mobile optical-communication control 
system which can communicate the signal of the class of **** at a stretch is offered (the 2nd claim). 
[The means for solving a technical problem] 

The mobile telecommunications control system by this invention is equipped with the mobile and fixed 
station which communicate mutually using optical communication. A mobile It has the migration side 
light receiving/emitting device which receives luminescence from a fixed station on a large light- 
receiving square while emitting light on a large luminescence square to a fixed station at the time of 
optical communication. A fixed station It has the fixed side light receiving/emitting device which 
receives luminescence from a mobile on a narrow light-receiving square while emitting light on a 
narrow luminescence square to a mobile at the time of optical communication, and the adjustment 
device in which a direction is adjusted so that the optical axis of a fixed side light receiving/emitting 
device may be set by this migration side light receiving/emitting device by the light which a migration 
side light receiving/emitting device emits. It has the mobile and fixed station which communicate 
mutually using optical communication. Moreover, a mobile It has the migration side light 
receiving/emitting device which receives luminescence from a fixed station on a large light-receiving 
square while emitting light on a large luminescence square to a fixed station, and a means to multiplex 
two or more signals and to dissociate. A fixed station It has the fixed side light receiving/emitting device 
which receives luminescence from a mobile on a narrow light-receiving square while emitting light on a 
narrow luminescence square to a mobile, and a means to multiplex two or more signals and to 
dissociate. 
[For ** ] 

Depending on invention concerning the 1st claim, the luminescence reinforcement per unit area of a 
fixed station becomes large, and the light of a signal becomes strong compared with the noise light by 
lighting. And a mobile moves smoothly between adjacent fixed stations, and depending on invention 
concerning the 2nd claim, the luminescence reinforcement per unit area of a fixed station becomes large, 
and the light of a signal becomes strong compared with the noise light by lighting, and the multiplexing 
communication link of two or more kinds of signals is carried out. 
[Example] 

Next, this invention is explained with reference to a drawing. 

The block block diagram with which Fig. 1 expresses one example of the mobile optical-communication 
control system by invention concerning the 1st claim of this application, and Fig. 2 are front views with 
which the example expressed by the block block diagram of Fig. 1 was materialized. Next, Fig. 1 is 
explained, referring to Fig. 2 . 

A mobile 1 consists of migration side control sections 3 which mediate a signal between the migration 
side light receiving/emitting device 2 with a large luminescence angle and a light-receiving angle (for 
example, 60-150 degrees), this migration side light receiving/emitting device 2, and the controlled 
object 32. Fixed stations 4 and 4a (refer to the 2nd Fig. ) By the retrieval light 6 which the fixed side 
light receiving/emitting device 5 with the narrow luminescence angle which communicates with the 
migration side light receiving/emitting device 2, and a light-receiving angle (for example, 1-15 degrees), 
and the migration side light receiving/emitting device 2 emit It consists of fixed side control sections 9 
which mediate a signal between each of the adjustment device section 7, and the main control machine 8 
and the adjustment device section 7 which adjust a direction so that the optical axis of the fixed side 
light receiving/emitting device 5 may be set by the migration side light receiving/emitting device 2, and 
the fixed side light receiving/emitting device 5. 

The migration side light receiving/emitting device 2 With the signal from the photo detector 11 for a 
communication link which receives the command light 10 of the shape of a beam with the narrow 
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luminescence angle emitted from the fixed station 4, and is changed into an electrical signal, the 
amplifier 12 which amplifies the signal from this photo detector 11, and the migration side control 
section 3 With the signal from the mechanical component 14 for a communication link which outputs a 
driving signal, the light emitting device 13 for a communication link which receives the driving signal 
which is this electrical signal, changes this into near-infrared light, and is emitted as a reply light 31, and 
the migration side control section 3 It consists of a mechanical component 16 for retrieval of the mobile 
location which outputs a driving signal, and a light emitting device 15 for retrieval of the mobile 
location which receives the driving signal which is this electrical signal, changes this into near-infrared 
light, and is emitted as a retrieval light 6, and in order to give large ******** 5 the semi-sphere-like 
configuration (refer to the 2nd Fig. ) is carried out mostly. 

The migration side control section 3 The interface section 1 8 which mediates the command signal to the 
controlled object 32 of the recovery section 17 which restores to the command signal from the amplifier 
12 of the migration side light receiving/emitting device 2, and this recovery signal, and the reply signal 
from the controlled object 32, and this reply signal are modulated. It consists of the modulation section 
19 which outputs this modulating signal to the mechanical component 14 for the communication link of 
the migration side light receiving/emitting device 2, and a signal generator 20 which outputs the signal 
for a drive to the mechanical component 1 6 for retrieval of a mobile location. 

The fixed side light receiving/emitting device 5 The mechanical component 22 which outputs a driving 
signal with the signal from the fixed side control section 9, and the driving signal which is this electrical 
signal are received, and this is changed into near-infrared light. As a command light 10 The reply light 
3 1 emitted from the light emitting device 21 for a communication link to emit and the mobile 1 is 
received. It consists of a photo detector 25 for retrieval of the mobile location which receives the photo 
detector 23 for a communication link changed into an electrical signal, the amplifier 24 which amplifies 
the signal from this photo detector 23, and the retrieval light 6 emitted from the mobile 1, and is changed 
into an electrical signal, and an amplifier 26 which amplifies the signal from this photo detector 25. 
Each optical axis of the light emitting device 21 for a communication link and a photo detector 23, and 
the photo detector 25 for retrieval of a mobile location is established so that it may be in agreement. 
The fixed side control section 9 The interface section 28 which mediates the reply signal to the main 
control machine 8 of the recovery section 27 which restores to the reply signal from the amplifier 24 of 
the fixed side light receiving/emitting device 5, and this recovery signal, and the command signal from 
the main control machine 8, and this command signal are modulated. It consists of the modulation 
section 29 which outputs this modulating signal to the mechanical component 22 of the fixed side light 
receiving/emitting device 5, and an adjustment device control section 30 which changes the signal from 
the amplifier 26 for retrieval of the mobile location of the fixed side light receiving/emitting device 5 
into the signal which can drive the adjustment device section 7, and is outputted to this adjustment 
device section 7. 
Next, actuation is explained. 

The photo detector 25 for retrieval of the mobile location of the fixed side light receiving/emitting 
device 5 The retrieval light 6 which the light emitting device 15 for location retrieval of the mobile 1 
which is moving emits is received. Adjustment of the direction of that optical axis should do by the 
adjustment device control section 30 and the adjustment device section 7 for this light emitting device 
1 5 to always take the lead in a light-receiving visual field. Even if a mobile 1 moves, each optical axis of 
the light emitting device 21 of the fixed side light receiving/emitting device 5 whose photo detector 25 
and optical axis of this correspond, and a photo detector 23 follows the light emitting device 15 by 
which the retrieval light 6 for location retrieval of a mobile 1 is emitted, and is always in agreement with 
the optical axis of this light emitting device 16. 

In such the condition, the command signal from the main control machine 8 serves as the command light 
10 of the shape of a beam with a narrow luminescence angle through the fixed side control section 9 by 
the light emitting device 21 for the communication link of the light-receiving machine 5 from a fixed 
side, and is emitted to a mobile 1. The effect of the noise light by the lighting of head lining is received 
by the photo detector 1 1 of the migration side light receiving/emitting device 2 of a mobile 1 few, and 
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this command light 10 is sent to the controlled object 32 through the migration side control section 3. 
The controlled object 32 does the activity according to this command signal, and outputs it to the 
migration side control section 3 by making into a reply signal information on the data obtained by this 
activity result, or an image. This reply signal serves as the reply light 31 through the migration side 
control section 3 by the light emitting device 13 for the communication link of the migration side light 
receiving/emitting device 2, and is answered to a fixed station 4. Light is received by the photo detector 
23 for the communication link of a fixed station 4, it is sent to the main control machine 8 through the 
fixed side control section 9, required information is acquired, and the reply light 3 1 finishes a series of 
activities. 

Next, if a mobile 1 comes near the boundary line of the communications area of a fixed station 4 and 
fixed-station 4a although a mobile 1 must change a communication link to the next fixed-station 4a 
(refer to the 2nd Fig. ) with the migration when a mobile 1 moves to somewhere else and it does other 
activities Since the luminescence angle of the migration side light receiving/emitting device 2 of a 
mobile 1 is large and, as for the retrieval light 6, the next fixed-station 4a is also detected, Since the 
direction of the optical axis of the fixed side light receiving/emitting device of fixed-station 4a is already 
turned to the mobile 1 before a mobile 1 goes into the communications area of fixed-station 4a, a mobile 
1 switches the communication link to the next station 4a promptly, without stopping. 
In addition, as a photo detector 25 for retrieval of the mobile location of the fixed station 4 of the above- 
mentioned example, there are a component, PSD (semi-conductor location sensing element), etc. of a 
light-receiving region split mold, for example. Moreover, although the photo detector 23 for the 
communication link of the fixed side light receiving/emitting device 5 of a fixed station 4 and the photo 
detector 25 for retrieval of a mobile location were formed independently and the light emitting device 13 
further for the communication link of the migration side light receiving/emitting device 2 of a mobile 1 
and the light emitting device 15 for retrieval of a mobile location were formed independently, 
respectively, it is the same and these can also be used in common. 

Fig. 3 is a block block diagram showing the 1st example of invention concerning the 2nd claim of this 
application, and the front view which materialized this block block diagram is too shown in Fig. 2 . In 
addition, about the same as that of Fig. 1 , or a considerable part, the explanation is omitted using a same 
sign. 

In this drawing, a mobile 1 consists of migration side control-section 3a which carries out the strange 
recovery of the migration side light receiving/emitting device 2 and a multiplexed signal with a large 
luminescence angle and a light-receiving angle, and mediates a signal between the migration side light 
receiving/emitting device 2 and the control section 32-ed. Fixed stations 4 and 4a consist of fixed side 
control-section 9a which carries out the strange recovery of the fixed side light receiving/emitting device 
5 with the narrow luminescence angle which communicates with the migration side light 
receiving/emitting device 2, and a light-receiving angle, and the multiplexed signal, and mediates a 
signal between the main control machine 8, the adjustment device section 7, and the fixed side light 
receiving/emitting device 5, and the adjustment device section 7. 

Migration side control-section 3 a The command signal multiplexed from the amplifier 12 of the 
migration side light receiving/emitting device 2 The spectral separation filter 40 separated spectrally for 
every frequency, and the branched command signal Synthetic multiplexing of the interface section 1 8 
which mediates the command signal to the controlled object 32 of the demodulator circuits 41-43 to 
which it restores, and this recovery signal, and the reply signal from the controlled object 32, the 
modulation circuits 44-46 modulated to the reply signal of a different frequency according to the class of 
reply, and each of this reply signal is carried out. It consists of the synthetic circuits 47 and signal 
generators 20 which are outputted to the mechanical component 14 for the communication link of the 
migration side light receiving/emitting device 2. 

Fixed side control-section 9a The reply signal multiplexed from the amplifier 24 of the fixed side light 
receiving/emitting device 5 The spectral separation filter 48 separated spectrally for every frequency, 
and the branched reply signal Synthetic multiplexing of the interface section 28 which mediates the 
reply signal to the main control machine 8 of the demodulator circuits 49-51 to which it restores, and 
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this recovery signal, and the command signal from the main control machine 8, the modulation circuits 
52-54 modulated to the command signal of a different frequency according to the class of command, and 
each of this command signal is carried out. It consists of the synthetic circuits 55 and the adjustment 
device control sections 30 which are outputted to the mechanical component 22 of the fixed side light 
receiving/emitting device 5. 
Next, actuation is explained. 

Two or more kinds of each command signal from the main control machine 8, for example, the control 
signal over a mobile 1, the control signal over the controlled object 32, etc. are modulated by the signal 
of center frequency Fl, F2, and F3 by the modulation circuits 52, 53, and 54 of fixed side control- 
section 9a, and these are multiplexed by the synthetic circuit 55. The multiplexed command signal 
serves as the command light 10 of the shape of a beam with a narrow luminescence angle by the light 
emitting device 21 for the communication link of the light-receiving machine 5 from a fixed side, and is 
emitted to a mobile 1. As for this command light 10, the effect of the noise light by the lighting of head 
lining is received by the photo detector 11 of the migration side light receiving/emitting device 2 of a 
mobile 1 few. And it is inputted into the spectral separation filter 40 of migration side control-section 3a, 
is separated spectrally into each signalling frequency, it gets over by demodulator circuits 41-43, and 
this input signal is sent to the controlled object 32. The controlled object 32 carries out the check over 
the photography or the control command by the activity according to this command signal, for example, 
measurement of various data, and the TV camera, and outputs it to migration side control-section 3a by 
making into a reply signal information on the various data obtained by this activity result, an image, etc. 
The signal of center frequency F4, F5, and F6 becomes irregular by modulation circuits 44, 44, and 46, 
and each of this reply signal is multiplexed by the synthetic circuit 47. The multiplexed reply signal 
serves as the reply light 3 1 by the light emitting device 13 for the communication link of the migration 
side light receiving/emitting device 2, and is answered to a fixed station 4. Light is received by the photo 
detector 23 for the communication link of the fixed side light receiving/emitting device 5, and it is 
separated spectrally into each signalling frequency with the spectral separation filter 48 of fixed side 
control-section 9a, and it gets over by demodulator circuits 49-51, and is sent to the main control 
machine 8, required information is acquired, and the reply light 31 finishes a series of activities. 
Fig. 4 is a block block diagram showing the 2nd example of invention concerning the 2nd claim of this 
application, and is a system which multiplexes a signal with a lightwave signal in the 1st example. 
In this drawing, each command signal from the main control machine 8 is modulated to the signal of 
each frequency by the modulation circuits 52-54 of fixed side control-section 9b, each of this 
modulating signal is inputted into mechanical-component 22 a-c of fixed side light receiving/emitting 
device 5a, and light emitting device 21 a-c drives a fixed station 4. Each command signal which emitted 
light is multiplexed in space, is set to command light 10a, and is received by the photo detector 1 1 of 
migration side light receiving/emitting device 2a of a mobile 1. As mentioned above, it is separated 
spectrally with the spectral separation filter 40 of migration side control-section 3b, and it restores to the 
received command signal by demodulator circuits 41-43. The signal to which it restored is transmitted to 
the controlled object 32, and each reply signal by this controlled object 32 is modulated by the signal of 
a frequency which was inputted into modulation circuits 44-46, and is different according to each 
contents of a reply. Each modulated reply signal emits light from light emitting device 13 a-c through 
mechanical-component 14 a-c, is multiplexed in space, and is set to reply light 31a. Light is received by 
the photo detector 23 of a fixed station 4, it gets over by the spectral separation filter 48 and 
demodulator circuits 49-51, and reply light 31a is transmitted to the main control machine 8, and 
finishes a series of activities. 

In addition, each optical axis of light emitting device 21 a-c of fixed side light receiving/emitting device 
5a and photo detectors 23 and 25 is the congruous things, and has become the photo detector 1 1 of 
migration side light receiving/emitting device 2a, light emitting device 13 a-c, and the thing each optical 
axis of whose of 15 also corresponded similarly. 

In addition, in case the system shown in Fig. 4 carries out synthetic multiplexing of each signal and 
becomes irregular in the technical problem 47 and 55 which was in the system shown in Fig. 3 , i.e., 
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synthetic circuits, in order that it may be superimposed on each signal level and the whole signal level 
may go up it, the technical problem that this signal level separates from the linearity region of each 
synthetic circuits 47 and 55, and distortion occurs in a modulating signal is canceled. 
Fi g. 5 is a block block diagram showing the 3rd example of invention concerning the 2nd claim of this 
application, and differs in transfer of a communication link of the lightwave signal between fixed side 
light receiving/emitting device 5a in Fig. 4 , and migration side light receiving/emitting device 2a. 
In this drawing, each command signal which differs in the signal frequency from the main control 
machine 8 is emitted as a beam of light with which luminescence wavelength differs, respectively from 
light emitting device 21 a-c of fixed side light receiving/emitting device 5b, is multiplexed in space, and 
serves as command light 10 a-c. Only the beam of light of the wavelength which agreed on 
luminescence wavelength, respectively is penetrated with light filters 61, 62, and 63, light is received by 
each photo detector 1 1 a-c, and it restores to this command light 10 a-c through amplifier 12 a-c by the 
demodulator circuits 41-43 of migration side control-section 3c. Moreover, each reply signal which 
differs in the signal frequency from the controlled object 32 is emitted as a beam of light with which 
luminescence wavelength differs, respectively from light emitting device 13 a-c of migration side light 
receiving/emitting device 2b, is multiplexed in space, and serves as reply light 3 1 a-c. Only the beam of 
light of the wavelength which agreed on luminescence wavelength, respectively is penetrated with light 
filters 64, 65, and 66, light is received by each photo detector 23 a-c, and it restores to this reply light 31 
a-c through amplifier 24 a-c by the demodulator circuits 49-51 of fixed side control-section 9c. 
Fig. 6 is a block block diagram showing the 4th example of invention concerning the 2nd claim of this 
application, is replaced with the light filters 61-66 of Fig. 5 , and uses the wavelength separation mirrors 
71-74. 

In this drawing, that is, command light 10a which is the signal multiplexed from fixed side light 
receiving/emitting device 5c Only the beam of light of the wavelength which agreed on luminescence 
wavelength, respectively by the wavelength separation mirrors 71 and 72 of migration side light 
receiving/emitting device 2c is chosen, and light is received by photo detector 1 1 a-c. Moreover, only 
the beam of light of the wavelength which agreed on luminescence wavelength, respectively by the 
wavelength separation mirrors 73 and 74 of fixed side light receiving/emitting device 5c is chosen, and 
reply light 31a which is the signal multiplexed from migration side light receiving/emitting device 2c is 
received by photo detector 23 a-c. 
[Effect of the Invention] 

As stated above, the mobile optical-communication control system by this invention The mobile which 
has a migration side light receiving/emitting device with large ******** ? and a fixed side light 
receiving/emitting device with narrow ******** and the optical axis of this fixed side light 
receiving/emitting device By consisting of fixed stations which have the adjustment device of a 
direction so that this migration side light receiving/emitting device may be suited by the light which a 
migration side light receiving/emitting device emits In order for the luminescence reinforcement per unit 
area of a fixed station to become large, and for the light of a signal to become strong compared with the 
noise light by lighting and for a mobile to move smoothly between adjacent fixed stations, Optical 
communication with high reliability can be performed, and in case a mobile passes through between the 
fixed stations which moreover adjoin each other, a mobile has the effectiveness that the system which 
can do the prompt activity which does not interrupt a communication link, either is obtained, without 
stopping. 

Moreover, the mobile which has a means to multiplex a migration side light receiving/emitting device 
and two or more signals with a large luminescence angle and a light-receiving angle, and to dissociate, 
By consisting of fixed stations which have a means to multiplex a fixed side light receiving/emitting 
device and two or more signals with a narrow luminescence angle and a light-receiving angle, and to 
dissociate The luminescence reinforcement per unit area of a fixed station becomes large, the light of a 
signal becomes strong compared with the noise light by lighting, and the multiplexing communication 
link of two or more kinds of signals comes to be carried out, optical communication with high reliability 
can be performed, and, moreover, the amount of information transmitted at a stretch has the 
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effectiveness that abundant optical communication can be performed. 
[Translation done.] 
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